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(j/Jhoikj^^ 
steroids are widely distributed in nature and play an 
enormous role in the vital activities of living organisms. 
The explosive growth of natural and synthetic chemistry in 
the field of steroids during the present century has been 
the result of concerted efforts of all the leading organic 
chemists. 
Cholesterol the chief sterol of mammalian tissue and 
obligate precursor of steroidal hormones and bile salts has 
received much attention to its chemistry and biochemistry. 
It is the first steroidal compound to be known and was re-
ported oy Cherveul in 1812. Cholesterol was so named because 
it is the predominant constituent of human gall stone depo-
sited in the bile duct. An association oetween cholestanic 
deposits and human aortal plaque formation was well recognized 
in 1847 and several other relations of cholesterol to patho-
logical states were summarized in 1862. 
The interesting physiological properties of the steroidal 
alkaloids and the discovery of a variety of oxygen and nitro-
gen containing heterocyclic compounds, with useful therapeutic 
properties, stimulated extensive research in steroids contain-
ing hetero-atom and this resulted in the preparation of a 
variety of heterocyclic steroids with useful biological 
activities. Every year a large numoer of these compounds are 
synthesized and screened for their chemical, biological thera-
peutic and industrial potentials. By now a large number of 
steroids have been reported to show antigestagens, anti-
mineralo , anticancer, anabolic and antimalarial activities. 
2 
They have also been used in treating cardiac diseases , skin 
3 
diseases or disorders and as inflammation inhibitors . 
4 5 6 
Alauddin and Martin-Smith * and Martin-Smith and Surgue 
have reviewed biological activities in steroids possessing 
N-atom both of natural and synthetic origin. 
Our laboratory, concerned mainly with the synthesis of 
organic compounds their identification and characterization 
by chemical and spectral studies, has oeen engaged for the 
last two decades in the preparation of modified steroids. 
Synthesis of a large numoer of oxa * , aza * , imidazole 
12 
and benzothiazepine derivatives have been reported. 
As an extension of the work an attempt has been made to 
prepare some unknown oxazoline derivatives, mainly from cho-
lestane series, and its characterization by spectral and 
chemical methods. Also it is tried to open the epoxy ring of 
steroids Dy t rea t ing with different sa l t s supported on solid 
surface like s i l i c a gel and the characterization of products 
by spectral and chemical methods. 

UmtcMM^cJi/ 
The heterocyclic five membered rings containing nitrogen 
and oxygen at 1 and 3 position with one double bond are the 
oxazoline rings. The derivatives of these rings with substi-
tuents at carbon are called oxazolines. There exist three 
different possible oxazoline rings according to the position 
of double bond, these are 2-oxa2oline-(i;, 3-oxazoline (II), 
and 4-oxazoline (ill). 
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Oxazolines have been known since a very long time for 
their wide range of applications in various fields like 
medicine, agriculture, organic synthesis, cosmetic technology, 
inaustries etc. As oxazolines have a very vast literature, 
it is not possible to cover the whole literature here. How-
ever, it is tried to present the few important studies of 
oxazolines reported during the last few years. 
2-QXAZOLINES 
Among the three oxazolines 2-oxazolines and their deri-
vatives are the most common and much work has been reported 
for the synthesis and reaction of 2-oxa2olines. All 2-oxa-
zolines show two strong bands around 1665 cm characteristic 
of C=N stretching and one around 1040 cm assigned to C-O-C 
stretching modes ~ , 
A number of 2-oxazolines have been prepared by using 
amino alcohols. The amino alcohols must have the -NH^ and 
-OH groups on adjoining caroon atoms 
18 
Billman and Parker synthesized 2-methyl-4,4-bis(hydroxy-
methyl>-2-oxazoline (IV) in high yield by refluxing 2-amino-2-
hydroxymethyl-l,3-propandiol in acetic acid, 
CH^OH CH^OH 
HOCH^-C-NH^ + CH3COOH > HOCH^-C CH2+ 2H2O 
CH^OH 
Y 
CH3 
(IV) 
Reac t ion of e t h y l e n e oxide wi th ( IV; in presence of 
t r i e t h y l a m i n e g ives 2 -me thy l -4 ,4 -b i s^2 -hyd roxye thoxyme thy l ) -
2-oxazoline- ' -^ (VJ. 
CH2OCH2CH2OH 
(C„H.).N I 
U V ; + CH^ CH_ "^  ^ ^ > HOCH„CH_OCH„-C CH2 
v ^ / 2 2 2 2 I I 
0 I ' 
CH3 
(V) 
4 , 4 - D i m e t h y l - 2 - a l k y l - 2 - o x a z o l i n e s (VI) are r e a d i l y p r e -
pared by t r e a t i n g 2 - amino -2 - ine thy l - l - p ropano l with cariDoxylic 
4^ 2 0 acids 
I ^  I 
CH3-CH-CH2OH + RCOOH > CH3C -CH^  
NH2 
' ^ 
R 
(VI) R 
a CH3 
2-Oxazolines (VI) have high synthetic utility. Lithio-
salt of (VI) give correspondingly carboxylic acids, esters or 
20 21 lactones on hydrolysis under different conditions ' 
4,4-Dimethyl-2-methyl-2-oxa2oline ^Vla) when reacts with 
n-butyllithium at -78 in tetrahydrofuran produces a yellow 
suspension of lithiooxazoline within a few minutes, which on 
alkylation with a variety of alkyi halides furnishes the higher 
alkyl oxazoline (VIj. This oxazoline on acid hydrolysis give 
carboxylic acids. When the cleavage is performed in an alcohol 
containing 5-10% sulphuric acid, corresponding esters are 
20 
obtained 
CH, 
^"3-? 
N 
CH. 
CH, 
f^2 Rx ' ^"3-C 
o N 
CH, 
O 
CH2R 
S^  0 ll 
-> HO-C-CH R 
R'aH/H"^  
•> R'0-C-CH„R 
II 2 
0 
(Vl-aj (VI) 
I t was a l s o found t h a t ^Vla) r e a c t s v i a i t s l i t h i o s a l t 
wi th a v a r i e t y of c a rbony l compounds l e a d i n g t o t h e adduct 
( v i e ) i n high y i e l d , which on a c i d i c h y d r o l y s i s p r o v i d e s the 
u n s a t u r a t e d c a r o o x y l i c ac id whereas a c i d i c e t h a n o l y s i s a f fords 
20 t h e co r respond ing u n s a t u r a t e d e s t e r s 
CH. 
CH3-C CH. 
N 
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(Via) 
R. 
•c=o 
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CH3-C CH, 
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•^ HOOC-CH=C-R 
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C^^HCOHQ 
-> C2Hp,02C-CH=C-R 
R 
The l i t h i o s a l t (VIf>> of 2 - o x a z o l i n e ^VI; when r e a c t s with 
epox ides a t low t e m p e r a t u r e p r o v i d e s t h e hyOroxypropyloxazol ine 
( V I I ) , which on h y d r o l y s i s produces t h e co r r e spond ing y - l a c t o n e 
( V i l a ) 21 
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22 F r i s t a d e t a l . r e p o r t e d t h a t h e a t i n g a mixture of methyl 
b e n z o a t e , e thanolamine and t i t a n i u m t e t r a b u t o x i d e at 128-160 , 
g i v e s 2-aminoethyl benzoa te , which on hea t ing in vacuo g i v e s 
2 - p h e n y l - 2 - o x a z o l i n e (VI I I ) i n 705^ y i e l d . 
m^ OH 
(C^H^^O)^Ti 
128-160 
CH^-CH^CO^C^H^ 
heated in vacuo 
CH,.: CH^ 
N 
C6"5 
(VIIIJ 
A block copolymer of (VIII) and 2-inethyl-2-oxazoline 23 
(discussed l a t e r ) are used in de te rgen t s , creams hai r 
25 condi t ioners e t c . and are found to be e i t e c t i v e for reducina 
24 skin and eye i r r i t a t i o n . The same block copolymer alongwith 
e thanol , g lycer ine and perfumes (or paraf f in) give t r a n s -
parent cosmetics, which are low i r r i t a t i n g to skin, show 
mois tur iz ing e f fec t s and have good odour and t e x t u r e . 
The act ion of carbon disulphide on amino alcohol in the 
presence of iodine c a t a l y s t gives good yie ld of the mercapto-
28 
oxazoline . The reac t ion between 2-amino-2-methyl propanol 
and carbon o i su lph ide in presence of iodine gives 2-mercapto-
4 ,4-dimethyl-2-oxazol ine ( i x ) . 
I 1 
CH. 
[I2] 
CH^-C - CH„ + CS^ — * — > 3 , I 2 2 
NH2 OH 
CH. 
N 
CH. 
SH 
(IX) 
The use of same reagent i.e. carbon disulphide with amino 
alcohol without iodine catalyst for similar reaction is also 
29 
reported . Carbon disulphide reacts with 2-amino-2-methyl-l, 
3-propandiol giving 2-mercapto-4-methyl-4-hydroxy methyl-2-
oxazoline (X). For better yields a large excess of carbon 
disulphide is required and the reaction mixture is heated under 
29 
reflux 
NH, 
HOCH^-C-CH^OH + CS2 
CH^ 
CH2OH 
•> CH3-C-
N ^
 
CH2 
O 
SH 
(X) 
A rapid one step ana efficient synthesis of chiral 
2-hydro-2-oxazolines was given t»y Leonard, and his co-
30 
workers . The 2-oxazoline (XI) is obtained by heating the 
corresponding chiral p-amino alcohol with a,a-dimethoxy-
trimethylamine in benzene using catalytic amount of p-tolu-
ene sulphonic acid. 
.OCH3 
R^-CH-CHR2 + CH^-U-Cif _£zIsQH_> ^^ 1^ .^  CHR2 
OH NH2 CH3 ^^^3 ^ 
R^ = C(CH3;3, CHiCH^),^» ^"^^6^5 
i 
H 
R = H, C^H^ 
A mild non-acidic method for the conversion of carbo-
31 
xylic esters into oxazolines was proposed by Dodd . The 
ester is converted directly into amide alcohols by use of 
base and then cyclized to oxazoline. Thus methyl 4(dimethoxy-
methyDbenzoate is treated with sodium salt of 2-amino-2-
methyl propanol in toluene to give 953B of amido intermediate 
^Xlla) which is cyclized on treatment with triphenyl phosphine 
and ethyl azocarboxylate to give 70% yield of 2[(p-dimethoxy-
methylJphenyl]-4,4-dimethyl-2-oxazoline (Xllb). 
C02CH3 CH. 
^"3-? 
NH. 
H-OCH. 
OCH. 
(<=.fi!!s^p 
ONa 
C^H^O^CNtNCO^C^H^ 
13 
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Viny l oxazo l ine and t h e i r d e r i v a t i v e s use fu l as d ry ing 
32 33 
o i l f o r sur face c o a t i n g and p l a s t i c i z e r s have oeen p r e -
pared from the r e a c t i o n of amino a l c o h o l s with a c r y l i c 
34 
e s t e r s . When 2 - a m i n o - 2 - n i e t h y l - l - p r o p a n o l and methyl methf 
c r y l a t e i s r e f luxed and then d i s t i l l e d in the p r e s e n c e of 
aluminium i sopropox ide g i v e s 2 - i s o p r o p e n y i - 4 , 4 - d i m e t h y l - 2 -
o x a z o l i n e (XII I ) which i s claimed t o oe e f f e c t i v e f u n g i -
. , 35 
c i d e 
: 14 
CH^ CH3 
CH,-C-CH„OH + CH„-C-CO„CH,, > CH^C CH 
3 j 2 J j i z I J J | j z 
CH3-C=CH2 
( X I I I ) 
M e t h y l - 2 - a m i n o - 3 - h y a r o x y c a r b o x y l a t e \Mien h e a t e d w i t h 
b e n z o y l c h l o r i d e fo rms t h e b e n z a m i d e d e r i v a t i v e v^^ich g i v e 
2 - p h e n y l - 4 - c a r D o m e t h o x y - 5 - a l i c y i - 2 - p h e n y l - 2 - o x a z o i i n e (xIV) 
when h e a t e d w i t h t h i o n y l c h l o r i d e 
C H COCl 
CH„OOC-CH - CH-R ^^ ? ,. > CH_OOC-CH-CH-R 
3 I I P y r i d i n e 3 1 1 
NH„ OH H^C,-CNH OH 
2 5 6 „ 
O 
SOCI2 
CH-0_C-CH-CH-R 3 2 I J 
N O 
\ / 
C 
( 
(XIV) 
A numoer of 2 - o x a z o l i n e s (XV) a r e s y n t h e s i z e d by 
c y c l i z i n g ^-hydroxyamide in p resence of A l ^ O ^ ^ . 
R-CONH-CH2-CH2-OH ^-^^> 
R = CH3, C3H^, ^11^23 ' ^6^5 
CH CH, 2 2 
I 
N ^ O 
R 
(XV) 
+ H2O 
Haloamides a re r e a d i l y conver ted t o oxazo l ine by a s t rong 
37 38 37 
base anc r a t h e r s lowly by weak base ' . L e f f l e r and Adams 
d e s c r i b e d t h e a l X a l i n e e t h a n o l y s i s of N - 2 - b r o m o e t h y l - p - n i t r o -
benzamiae and r e p o r t e d t h e i s o l a t i o n of t h e co r r e spond ing 
2 - o x a z o l i n e (XVI) in 91% y i e l d . 
C-NHCH^CH_Br + OC^H^ 2. Z 2 5 •> CH^-CH_ + C^H^OH + Br' 2 I 2 2 D 
N O 
(XVI) 
38 Likewise Heine reported the formation of 2-oxazoline 
(VIIIJ by alkaline methanolysis of N-2-bromoethylbenzamide 
(which represents an example of internal 0-alkylationj. 
0 
C^H.-C-NH-CH.,CH^Br + OCH„ 
o D 2. 2. o •> CH -CH^ + CH^OH + Br 
N 
C^ H 6"5 
(VIII) 
Condensation of acids, acid chlorides or esters with 2,2-
dimethylaziridine followed by rearrangement give 4,4-aimethyl-
2-alkyl-2-oxazoline^' (VI). 
?"3 
0 
II 
R-C-OH 
HN - C - CH„ 
\ / ^ 
CH. 
0 
II 
R-C-Cl 
O 
R-C-0C2H^ 
Br Mg N; 
.C-CH. 
I ^ 
•CH^ 
R = alkyl, aryl 
0 
II 
R-C-N' 
\ 
.CH^ 
C - CH. 
I 
CH3 
CH„ 
I ^  
CH„-C - CH^ 
/ \ ' 
N 0 
\ / 
C 
I 
R 
17 
Many o x a z o l l n e s have been s y n t h e s i z e d by i s o m e r i z a t i o n 
of a z i x i d i n e d e r i v a t i v e s i n p r e s e n c e of sod ium i o d i d e and 
4 0 - 4 5 
a c e t o n e a s s o l v e n t , a few of them a r e a s f o l l o w s : 
When N , N - d i p h e n y l - l - a z i r i d i n e c a r b o x a m i d e i s r e f l u x e d w i t h 
a c e t o n e c o n t a i n i n g sodium i o d i d e , a good y i e l d of 2 - d i p h e n y l -
, . 43 
a m i n o - 2 - o x a z o l i n e ( X V I I ; i s o b t a i n e d , 
CH^ 
Nal 
^N-C-N-C^Hpj CH3COCH2 
CH2 CH^ 
N 
CH^ / C^H^ N-C^H^ 
^ 6 ^ 5 
(XVII) 
l - p - N i t r o b e n z o y l - 2 - p h e n y l a z i r i d i n e a l s o i s o m e r ! s e s t o 
2 - p - n i t r o p h e n y l - 5 - p h e n y l - 2 - o x a z o l i n e ( X V I I I ) when r e f l u x e d 
45 
w i t h a c e t o n e i n p r e s e n c e of sod ium i o d i d e 
18 : 
0 / CH-C,H^ 
Nal 
^ . 
CH^COCH, I 2 1 6 D 
Reaction of a-(aminomethyl)benzylalcohol-hydrochloride 
and sodium ace ta t e with bronionitr i le in methanol followed by 
n e u t r a l i z a t i o n with potassium carbonate gives 2-amino-b-
phenyl-2-oxazoline (XIX) 46 
6 5 I I 2 + NaOOCCH^ + BrCN 
OH NH^.HCl 
-> CH^ CH-C ,H^ 
^ I 6 0 
N ^ 0 
NH. 
(XIX) 
19 : 
The addit ion of epoxide to n i t r i l e s in strong acid at 
low temperature give 2-oxazol ines upon neu t r a l i z a t i on with 
47 sodium hydroxide . Benzon i t r i l e in concentrated sulphuric 
acid at 0 C t r e a t e d with e thylene oxide and followed by neu-
t r a l i z a t i o n gives (VIII) in 1951^  y ie ld , possessing valuable 
48 pharmaceutical p rope r t i e s 
^ y Z O D 
o 
o°c 
CH^ - CH^ 
0 
^6»5 
( V I I I ) 
49 Smith and co-workers carried out the above reaction 
in the presence of boron trifluoride-ether complex, and the 
yield was much higher in this case, Equimolar amounts of 
the epoxide and boron trifluoride-ether complex with an 
excess of the nitrile were stirred for two hours at room 
temperature to afford (XX). 
20 
, ^ o BF - e t h e r a t e , ^ 
R CH-CHR^ + R'^ CN '^ > R CH-CH-R 
0 N O r 
R3 
(XX) 
R-^  = H, a lky l 
R^ = H, a lky l 
R = CH3, C^H^ 
Recently a s imi la r reac t ion was car r ied out in the 
presence of acid cata lyst -hydrogen f l u o r i d e t o prepare 
2-oxazoline (XXI) , 1,2-Epoxyoctane was added t o hydrogen 
f luo r ide in a c e t o n i t r i l e and s t i r r e d at O C for 2 .5 hours 
to give 2-methyl-4-hexyl-2-oxazoline (XXl). 
CH^iCH^)^-CH-ai2+ CH3CN - ^ > CH3(CH2)^-CH - CH 
\ / U L I 
O I 
N 
2 
CH 
3 
(XXI) 
21 
2 ,4 -Dich lo rophenoxy-4 -ch lo ro -3 -hydroxybenzene when 
r e a c t s with N-2-chloroethyl-2-bromopropanamicie and potass ium 
c a r b o n a t e i n butanone under r e f l u x g i v e s phenoxya lky loxazo l ine 
(XXII) which i s u se fu l as herbicide^-^* ^^ . 
CH. 
/ \ c i + Br-CH-C-NH-CH^-CH^Cl + K^CO^ 
C2H^COCH3 
r e f l u x 
CH^ CH2 
H-CH. 
(XXII) 
CI 
22 
a-OXAZOLINES 
L i t e r a t u r e survey r e v e a l s t h a t very l i t t l e a t t e n t i o n 
has been paid t o s y n t h e s i s and r e a c t i o n of 3 -oxazo l ines as 
compared t o 2 - o x a z o l i n e s . But a s e r i e s of 3 -oxazo l ines were 
s y n t h e s i z e d using t h e g e n e r a l p rocedure of t r e a t i n g a-hydroxy 
ke tone with a c e t i c ac id and ammonia. For example, when 
benzoin in e t h a n o l i s t r e a t e d wi th a c e t i c acid and gaseous 
ammonia, 40^ y i e l d of 2 - m e t h y l - 4 , 5 - d i p h e n y l - 3 - o x a z o l i n e 
(XXIII) i s o b t a i n e d ^ ^ . 
NH3 
C^H^-C-CH-C^H. + CH_COOH > C^H.-C -H-C^H^ 
6 . ^ 6 . 3 6 5 I 6 5 
OOH N o 
I 
<="3 
(XXIII) 
S-Hydroxy-S-methylbutanone when r e a c t s with ammonia g i v e s 
3 - o x a z o l i n e (XXIVb) v i a t h e i n t e r m e d i a t e 2 - a m i n o - 3 - m e t h y l - 2 , 3 -
b u t a n e d i o l (XXIVa)^"^. 
23 
I ^ 
CH^ - C - C - Oi^ + 
^ I II ^ 
OH O 
NH, 
OH CH, 
I I 
•> CH. - C - C - CH, 3 , 1 
NH^ OH 
CH, 
(XXIVa) 
CH^ - C - C - CH,, 
^ I II ^ 
OH 0 CH3-C 
CH3 
I 
C-CH, 
o 
\ / 
C 
CH. C ( C H T ) 3^2 
OH 
(XXIVb) 
3-Oxa2ol ines (XXV) a re a l s o p repa red from h a l o a ldehydes , 
55 
ammonia, water and aldehyde/ketone in one pot reaction 
CI 
I 
R-C-CHO + NH_ + 0=C 
I ^ 
CH„ 
R = CH3, C^H^ 
Rj^  = C(CH3)3, CH(CH3)2» CH3 
\ \ 
R 
1 
HC C-CH 
W 1 
N 0 
1 2 (XXV) 
R2 ~ ^^ 3^* ^ 
24 
Acid chlorides add to carbon nitrogen double bond of 
(XXV) to yield 3-acyl-4-chlorooxazolidines (XXVI) which gives 
4-hydroxy (XXVIl) and 4-alkoxy oxazolidines (XXVIII) when 
treated with aqueous sodium hydroxide or alcohol in presence 
55 
of triethylamine respectively 
R^COCl 
(XXV) 
,3(1/ 
Cl-CH 
0 
II 
R 
N 
R 
I 
C-CH, 
R- = CH3, C^H^, CH^C^H^ 
aq. NaOH 
X 
R OH/(C2H5)3N 
1 
R 
HO-CH CH-CH, R^-CH-
R 
CH-CH, 
,N 
R-^  R-^  
(XXVII) (XXVIII) 
R^ = CH3O, C^H^O, (CH ) CHO 
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4-OXAZOLINES 
Very little work has been reported for the preparation 
and reaction of 4-oxa2olines. However, a few important stu-
dies of 4-oxazolines are described below : 
When a^nethylamino valeronitrile in ether is added to 
1-naphthylisocyanate gives l-(l-cyanobutyl)-l-methyl-3-(l-
naphthyl)urea, which when refluxed with sodium ethoxide in 
ethanol gives 5-amino-3-methyl-2-(l-naphthylimino)-4-propyl-
4-oxazoline (XXIX) in quantitative yield . 
CH,-CH^-CH^-CH-CN + 
o Z. A \ 
NH 
t 
CH. 
N=C=0 
^ CH3-(CH2)2-CH - CN 
NaOC^H^ 
2. D 
CH3-CH2-CH2-C = C-NH^ 
CH--N O 
^ \ / 
(XXIX) V\ 
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The thermal rearrangement of 4-isooxazolines (XXXa) to 
2-acyl aziridines (XXXb) and subsequently to 4-oxazoline 
(XXXc) has also been reported when (XXXa) is refluxed with 
toluene 57 
^2"? = 9-*^ 3 •> Rj^ N C-C-R 
CH_ 0 
\V 
N 
I 
«1 
(XXXa) 
CH. 
Reflux . D ^ 
3 Toluene 2 i C-R-
(XXXb) 
N O 
\ / 
(XXXc) 
4-Oxazol ine (XXXI) has a l s o been prepared by r e f l u x i n g 
e l s or t r a n s - 2 - b e n z o v l - l - c v c l o h e x v l - 3 - p h e n v l a z i r i d i n e wi th 
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one e q u i v a l e n t of d ipheny lcyc lopropanone in benzene 
O 
II 
N 
I 
C6" l l 
H.C,-C-C D 6 
y 
^6^11 
0=C 
\ 
^6^5 
^6^5 
Reflux 
benzene 
^6"5 
C=CH-C.H^ 
O D 
<=6"S 
(XXXI) 
^^iUi^j'^imJ 
49 Epoxides being u s e f u l i n t e r m e d i a t e s i n o r g a n i c syn theses 
a f ford o x a z o l i n e s , when allowed t o r e a c t wi th e x c e s s of a c e t o -
n i t r i l e in p r e sence of boron t r i f l u o r i d e - e t h e r complex. The 
high u t i l i t y of o x a z o l i n e s in v a r i o u s f i e l d s i n s t i g a t e d us 
t o t r y t o p repare s t e r o i d a l o x a z o l i n e s from s t e r o i d a l epox ides . 
The r e a c t i o n was c a r r i e d out on 3 p - c h l o r o - 5 , 6 a - e p o x y - 5 a - c h o -
l e s t a n e (XXXIl), wi th a c e t o n i t r i l e in p resence of p - t o l u e n e -
su lphonic a c i d . But i t was found out t h a t i n s t e a d of o x a z o l i n e s 
some o t h e r p r o d u c t s (XXXIII) and (XXXIV) were formed. The 
r e a c t i o n , i s o l a t i o n and t e n t a t i v e c h a r a c t e r i z a t i o n of t h e 
p roduc t s ob ta ined a r e d e s c r i b e d below. F u r t h e r i n v e s t i g a t i o n s 
t o suppor t t h e c h a r a c t e r i z a t i o n and s i m i l a r s t u d i e s with o t h e r 
s u i t a b l e s u b s t r a t e s and r e a g e n t s i s under hand. 
Reac t ion of 36- 'Ch lo ro-5«6a-epoxy-5a-cho les tane (XXXII) wi th 
a c e t o n i t r i l e in p r e sence of p - t o l u e n e s u l p h o n i c ac id ; 3B-
Ch lo ro -5~hvdroxv- -5a -cho le s t an - -66 -v l - to sv l a t e (XXXIII) and 
3 e ~ c h l o r o - 5 . 6 6 " d l h y d r o x v - 5 a - c h o l e s t a n e (XXXIV) : 
A mixture of epoxide (XXXII) and a c e t o n i t r i l e in d ioxane 
: 28 
with p-toluenesulphonic acid was stirred at room temperature 
for three days. The reaction mixture after work up and column 
chromatography over silica gel afforded two compounds, m.p. 
150° and 122°. 
CgHj_7 
CH^CN 
3 
p-TsOH 
CI 
^8^17 
(XXXIII) * CgH^^ 
(XXXIVa) 
Characterization of the compound, m.p. 150° as 36-chloro-5-
hvdroxv-5a-cholestan-6B-vl tosvlate (XXXIII) : 
The compound, m.p. 150 , was analysed for C^ H^^ -^O SCI 
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(+ve Bellstein test). The composition indicated the incor-
poration of seven carbon and three oxygen atoms. The i.r. 
spectrum of the compound exhibited a sharp absorption band 
at 3518 cm""^  indicating the presence of tertiary alcoholic 
group. Another band at 1598 cm' was assigned to aromatic 
ring protons. Bands observed at 1350, 1173 and 890 cm , 
combined with band at 1598 indicated the presence of tosylate 
group^', thus accounting for three oxygen and seven carbon 
atoms. Further, a band at 957 cm" supported the presence of 
carbon chlorine bond. 
The n.m.r. spectrum showed two doublets at d 7.8 and 
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7.34 characteristic of p-disubstituted benzene ring . A 
peak seemingly as singlet appeared at d 4.23 ascribable to 
C6-aH in (XXXIIl) and multiplet at d 4.15 (Wl/2 = 18.3Hz) 
to C3-aH. Further a sharp singlet at d 2.45 for three methyl 
protons attached to benzene ring in tosylate. Other methyl 
proton signals were observed at 1.04, 0.89, 0.87, 0.84 and 
0.61. On the oasis of above spectral data, the compound, 
m.p. 150 may be tentatively characterized as 3p-chloro-5-
hydroxy-5a-cholestan-6p-yl tosylate (XXXIII). 
Characterization of the compound, m.p. 122 as 3B-chloro-5.66-
dihvdroxv-5a-cholestane (XXXIV) : 
3C 
The compound, m.p. 122 was analysed for C^yH^-^O^Cl 
and gave positive Beilstein test, indicating that the moiety 
0, H^ is added during the course of reaction, which is 
accountable by considering the epoxide ring opening by water 
giving a glycol. 
The i.r. spectrum of the compound showed bands at 3577 
and 3425 cm" {br) for two hydroxyl groups one showing H-bond-
ing. Another band at 967 cm was assigned to carbon chlorine 
bond. 
No other significant band was observed in the spectrum. 
On the basis of the composition and the i.r. spectrum values 
the isomeric structures (XXXIVa - XXXIVd) can be formulated 
for the compound, m.p, 122 . 
The n.m.r. spectrum of the compound gave a multiplet 
at d 4.37 (Wl/2 = 17.3Hz) integrating for one proton and 
was assigned to C3-aH, thus rendering the ring junction trans. 
Another singlet like peak appearing at d 3.55 can be accounted 
for C6-aH in the structure (XXXIVa), and thus discarding the 
structure XXXIVb, XXXIVc and XXXIVd. The methyl protons gave 
peaks at d 1.22, 0.91, 0.89, 0.80 and 0.69. 
Qs^ii 
(a) 
(b) 
(c) 
(d) 
5a, 6p 
5p, 6a 
5a, 6a 
5P, 6P 
By comparison with the authentic sample (m.p,, mixed 
m.p. and t.l.c), the compound, m.p. 122 is characterized 
as 3p-chloro-5,6p-dihydroxy-5a-cholestane (XXXIVa). 
'CJimi/i mi/oub 
All melting points are uncorrected, I.R. spectra were 
determined in KBr with Perkin-Elmer 237 spectrophotometer. 
N.m.r. spectra were run in CDCl-j on a Varian A-60 D instrument 
with T.M.S. as internal standard, TLC plates were coated with 
silica gel and sprayed with 209^  aqueous perchloric acid (or 
developed under iodine vapour). Light petroleum refers to 
a fraction of b.p. 60-80 C. N.m.r. values are given in ppm 
(s = singlet, m = raultiplet, br = broad), i.r. values are 
given in cm" . 
3B-Chlorocholest-5-ene : 
Fresh thionyl chloride (75 ml) was added gradually to 
crystallized cholesterol (100 g) at room temperature. A 
vigorous reaction ensured with the evolution of gaseous pro-
ducts. When the reaction mixture slackened, it was heated 
gently at 50-60 C on a water-bath for 1 hour, and then poured 
into water with continuous stirring. The yellow solid thus 
obtained was filtered under suction and washed several times 
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with water and air dried. Recrystallization from acetone gave 
3p-chlorocholest-5-ene (85 gm), m.p. 95°C (Lit.^ , m.p. 96-97°). 
36-Chloro-5.6a-epoxY-5a-ch6lestane (XXXII) : 
3p-Chlorocholest-5-ene (3 gm) in chloroform (100 ml) was 
treated with m-chloroperbenzoic acid (1.1 mole equiv.) and kept 
at 0°C for twenty hours. The mixture was then washed with ice 
cooled sodium bicarbonate solution (5/^), water, sodium thio-
sulphate solution and again with water. Removal of the solvent 
under reduced pressure and crystallization from acetone gave 
the epoxide (XXXII) as needles (2.2 gm), m.p. 89° (reported , 
m.p. 89-90°). 
Reaction of 3S-chloro-5.6a-epoxv-5a-cholestane (XXXII) with 
acetonitrile in presence of p-toluenesulphonic acid ; 36-
Chloro-5-hydroxy-5a-cholestan-6e-vl tosvlate (XXXIII) and 
3g-chloro-5.66-dihydroxv-5g-cholestane (XXXIVa) : 
To a solution of 3p-chloro-5,6a-epoxy-5a-cholestane 
(XXXII) (l gm) in dioxan (40 ml) was added acetonitrile (3 ml) 
and p-toluenesulphonic acid (100 mg) and stirred at room tem-
perature for three days. The progress of the reaction was 
monitored oy t.l.c, when all the starting material was consumed, 
the reaction mixture was poured into water and extracted with 
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ether. The ethereal layer was washed successively with water, 
sodium bicarbonate ib%) and again with water and dried over 
anhydrous sodium sulphate. On evaporation of the solvent the 
residue (Ca 0,8 g) obtained was chromatographed over silica gel 
(30 g). Elution with light petroleum-ether (20:1) afforded a 
solid which was crystallized from light petroleum to give 
3p-chloro-5-hydroxy-5a-cholestan-6p-yl tosylate (XXXIII) 
(230 mg), m.p. 150°. 
y max 3518 (t. -OH), 1598 (Ar-H), 1350, 1173 and 890 
(tosylate) and 957 cm"""- (C-Cl). 
d 7.8 and 7.34 (m, 4H, aromatic protons, p-disubstituted) 
4.23 (s, C6a-H), 4.15 (m, Wl/2 = 18.3Hz, C3a-H), 2.43 
(s, tosyl-CH^). 
Analysis found : C, 73.88; H, 10.70 
Calcd. for : C, 73.90; H, 10.713^. 
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Further elution with light petroleum - ether (15:1) 
afforded 3^-chloro-5,6p-dihydroxy-5a-cholestane (XXXIVa) 
crystallized from acetone (380 mg), m.p. 122° (reported^"^, 
m.p. 124-126°). 
y max 3577 and 3425 (s, d, 2x-0H), 967 cm""^  (C-Cl). 
d 4.4 (m, C3a-H), 3.55 (appeared as singlet, C6a-+l). 
Analysis found : C, 68.88; H, 8.92 
C^j^^jO^Cl requires : C, 68.90; H, 8.945^ . 
Preparation of 3g-chloro-5«6g-clihydroxv-5a-cholestane 
(authentic sample) : 
A mixture of 3p-chloro-cholest-5-ene (2 gm) and formic 
acid (2 ml, 88%) was heated on a water bath at 70-80°C for 
five minutes and then allowed to attain room temperature. 
Hydrogen peroxide (2 ml, 305li) was added to the mixture and 
it was left at room temperature for twelve hours with occassi-
onal shaking. Boiling water (30 ml) was added to the mixture 
and allowed to attain room temperature, when a solid was sepa-
rated which was filtered under suction and air dried. The 
solid was dissolved in methanol (60 ml) and the solution was 
heated with NaOH solution (2 ml, 25%) for ten minutes on a 
steam bath. The solution was acidified with HCl and diluted 
with boiling water (30 ml). The diol obtained on cooling 
was collected by filteration under suction and recrystallized 
from methanol, m.p. 122° (reported^ "'-, m.p. 124-126°). 
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IV -JL 
SolCcO uukAoc^ i/CmXA^^ 
J/koohjtiCc/Uj 
Alumina as a catalyst or as a catalyst support find 
multiple uses in many organic reactions. Similarly, 
silica gel being good adsorbent and reaction medium, is 
of great advantage when the use of organic solvents is 
undesirable, where a number of side reactions are expected 
to occur. It provides a reaction site for various interest-
ing transformations. Silica gel also gives reactive surface 
for chromatographic conversion of one functional group into 
another. A brief survey is given below in chronological 
order covering the recent examples of interest. 
In 1943, it was observed that when bromohydrine (l) 
is passed through a column of alumina, epoxide (ll) is 
obtained in high yield . 
Acer" 
COOCH. 
( I ) ( I I ) 
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Later in 1948, S a r e t t observed two i n t e r e s t i n g reac t ions 
of the s t e r o i d a l cyanohydrin ( I I I ) . When ( I I I ) i s passed 
through acid washed alumina column, unsaturated n i t r i l e (IV) 
i s obtained on dehydrat ion, whereas a column of a lka l ine 
alumina causes the elemination of a molecule of HCN to gene-
r a t e the ketone (V) in 90)i, y i e l d . 
CH2R^ 
HO-C-CN 
( I I I ) 
(IV) 
(V) 
Lieoerman and Fukushima reported the transformation 
of (VI) to (VII) on alumina. 
45 
Ac a 
98^17 
OH OAc 
(VI) (VII) 
Dry alumina in pyridine was used by Reich et al. to 
prepare 5-hydroxy-5a-cholest-2-en-6-one (IX) from 3p-tosyl-
oxy-5-hydroxy-5a-cholestan-6-one (VIII), 
^8^17 
(VIII) (IX) 
Isomerization of 17a,20p-epoxyallopregnane-3p,20a-diol 
diacetate (X) to 3p,17p-diacetoxyallopregnane-20-one (XI) 
by chromatography on silica gel had been reported , The 
same conversion is reported to occur at high temperature 
in absence of t h e adsorbanf 
46 
AcO 
(X) (XI) 
Leeds et al. have reported the analogous conversion 
of I6a,17a-epoxyandrostane-3,17p-diol diacetate (XII) by 
chromatography over silica gel to 3^,16a-diacetoxyandro-
stane-17-one (XIII), which can also be achieved without 
using the solid support but high temperature condition is 
required . 
AcO AcO 
H 
OAc 
(XII) (XIII) 
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Neutral aluminium oxide in pentane causes decomposition 
of 7p-toluene-p-sulphonyloxy-5a-cholestane (XIV) to yield 
ba-cholest-7-ene (XV) and 5a-cholestan-7a-ol (XVI) . 
CoH 8" 17 
-> 
(XIV) 
8 
(XV) (X^ /I) 
Peterson and Chen reported the allylic oxidation of 
cholest-4-en-7p-y1 benzoate (XVII) on alumina column with 
chromium trioxide, which provides 3-oxocholest-4-en-7p-yl 
benzoate (XVIIl) as the only product. 
^8^17 
(XVII) (XVIII) 
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Engel et al. reported the transformation of methyl 
3-oxo-12a-tosyloxy-17a-methyleti-4-enate (XIX) with 
collidine and alumina into methyl 3-oxo-17a-methyletia—4, 
11-dienate (XX). 
TsO COOCH, 
COOCH-
(XIX) (XX) 
CH3SO2 
Cholestan-3p-yl methyl sulphate (XXI) adsorbed on 
neutral alumina column, when eluted with light petroleum, 
gives cholest-2-ene (XXIIl) and cholest-3-ene (XXIV) 
while cholest-5-enyl methyl sulphate (XXII) under the same 
condition, on elution with benzene : ether, gives cholesterol 
(XXV) and 3a,5-cyclo-5a-cholestan-6p-ol ^^ (XXVI). 
CgHj_y 
H H 
(XXI) (XXIII) (XXIV) 
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CH3SO2 
98^17 
(XXII ) (XXV) (XXVI) 
S c h u t t and Tamm r e p o r t e d t h e e l i m i n a t i o n of a c e t i c 
a c i d f rom 3 p , 2 0 p - d i a c e t o x y - 5 a - p r e g n a n - l - o n e ( X X V I I ) . When 
(XXVII) i s p a s s e d t h r o u g h a l u m i n a column i t p r o v i d e s 2 0 p -
a c e t o x y - 5 a - p r e g n - 2 - e n - l - o n e (XXVIII) i n q u a n t i t a t i v e y i e l d s . 
H 
(XXVII) (XXVIII) 
5 a - C h o l e s t a n - 3 a - o l (XXX) i s b e s t o b t a i n e d (60% y i e l d ) 
f rom 3 ^ - t o l u e n e - p - s u l p h o n y l o x y - 5 a - c h o l e s t a n e (XXIX) by 
a l u m i n a , p r e v i o u s l y i m p r e g n a t e d w i t h p o t a s s i u m h y d r o x i d e 
and d r i e d a t 2 5 0 ° . 
12 
50 
^8^17 
(XXIX) (XXX) 
When 3^-acetoxy-5,6a-epoxy-5a-cholestane (XXXI) is 
passed through the ethyl acetate washed alumina column, 
13 
corresponding diol (XXXII) is obtained 
AcO AcO 
(XXXI) (XXXII) 
14 Hanbest et al. reported that when 2p-acetoxy-5a-choles-
tan-3-one (XXXIII), dissolved in pentane:benzene, is ad-
sorbed on deactivated alumina for 1 hr gives, on elution, 
2a-acetoxy-5a-cholestane-3-one (XXXIV). This conversion 
51 
was not r e a l i z e d when a c t i v e a lumina i s used, but 2a-acetoxy-
5 a - c h o l e s t a n - 3 - o n e (XXXIV) in p r e s e n c e of a c t i v e alumina 
s u f f e r s i s o m e r i z a t i o n t o p rov ide 3 p - a c e t o x y ~ 5 a - c h o l e s t a n - 2 -
one (XXXV) in good y i e l d s . 
H 
(XXXIII) 
^8^17 
AcO'/. 
(XXXIV) 
AcO 
AcO 
lb Nambara and Fishman obtained 17-oxo-5a,14p-androstan-
3p,l6^-diol diacetate (XXXVII) and 17-oxo-5a,14p-androstan-
3p,16^-diol-3-acetate (XXXVIII) from 16,17-oxido-ba,14p-
a n a r o s t a n - 3 p , 1 7 a - d i o l d i a c e t a t e (XXXVI) when adsoroed on 
acid washed alumina and kept o v e r n i g h t and e l u t e d with 
l i g h t pet roleum ; benzene. 
52 
(XXXVI) (XXXVII) (XXXVIII) 
B e r n o u l l i e t a l . ^ r e p o r t e d t h e d e h y d r a t i o n of (XXXIX) 
over alumina in p re sence of a c e t i c acid t o af ford the 
co r r e spond ing a , ^ - u n s a t u r a t e d ke tone (XL). 
(XL) 
53 
17 Johns and Jerina subjected polyacetate to hydrolysis 
on alumina and demonstrated that the rate of reac t ion allows 
clear d i s t inc t ion between the hydrolysis of primary and 
secondary ace ta tes . For example when 3-(3^,17p-diacetoxy-
5-androsten-17a-yl)propyl acetate (XLI) i s adsorbed on alu~ina 
(Alcoa^-20) for 65 hours i t gives 3-(3p, 17p-diacetoxy-5-
androsten-17a-yl)propanol (XLII) and 3-(3^-hyaroxy-17,3-
acetoxy-5-androsten-17a-yl)propanol (XLIII) . 
CH2OAC 
OAc 
AcO 
.-u 
(XLI) ( X L I I ) 
+ 
OAc 
CH2OH 
( X L I I I ) 
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The formation of p-amyrin ( o l e a n - 1 2 - e n - 3 p - o l ) (XLV) 
from a-amyrin ( U r s - 1 2 - e n - 3 p - o l ) (XLIV) has been reported 
18 by Kohen , when a s o l u t i o n of the l a t e r i s passed through 
a column of alumina (Woelm W-l-N). 
(XLIV) (XLV) 
19 Corey and Hartmann reported that the dehydration of 
allylic alcohol lactone (XLVI) from santonin occurs, when 
adsorbed on neutral alumina, to give diene lactone (XLVIl) 
in AA% yield. 
(XLVI) (XLV II) 
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When dimethyl-7-anti-N-nitrosobenzamidomethyl-2,3-
diazabicyclo-(2,2,l)hept-5-ene-2,3-dicarboxylate (XLVIII) 
Was chromatographed over alumina (Woelm-activity II) gave 
dimethyl-7-anti-hydroxymethyl-2,3-diazabicyclo-(2,2,l)-
hept-5-en-2,3-dicarboxylate (XLIX) . 
C6H5 ^^J 
-CO2CH3 
CO2CH3 
N-CO2CH3 
CO2CH3 
(XLVIII) (XLIX) 
Mesylate (L) in dichloromethane was impregnated onto 
neutral aluminium oxide which, on elution, provided methyl 
triquinacene-2-carboxylate (Ll) a product of elimination'^ , 
H3CO2C OSO2CH3 H3CO2C 
(L) (LI) 
be 
22 Posner e t a l . repor ted tha t epoxy r ing opening occurs 
with alcohol , t h i o l s and a c e t i c acid in presence of dehydra-
ted alumina (Wolem W-200 Brockmann a c t i v i t y super l ) . The 
epoxide (LII) gives corresponding-2-hydroxy a lky l e the r 
( L I I I ) , 2-hydroxy a l k y l t h i o e t h e r (LIV) and 2-hydroxy aceta te 
( L V ) , r e spec t ive ly . 
(LII) 
( L I I I ) 
(LIV) 
(LV) 
OR 
SR 
O2CCH3 
Alcohol-doped dehydrated alumina promotes several 
23 
useful organic transformations . For example, dehydrated 
alumina (Woelm chromatographic)doped with 2-propanone 
reduces aldehyde (LVI) to corresponding alcohol (LVII) 
in 84?^  yield^^. 
n-C^H^^CHO •> n-C^H^^CH20H 
(LVI) (LVII) 
24 Cohen et al. reported that 1-methylcyclohexanol (LIX) 
is obtained when ozone is passed through the silica gel 
impregnated with methylcyclohexane (LVIII). 
OH 
(LVIII) (LIX) 
Under the same condit ion secondary alcohol - adamantan-
2-ol (LX) i s oxidised to ketone-adamantanone (LXI) 
( U ) (LXI) 
When a so lu t ion of l anos t -8-en-3p-y l t o s y l a t e (LXIl) 
i s adsorbed over dehydrated alumina at 25 C for one day, 
i t provids 9C^ y i e ld of l anos ta -2 ,8 -d iene (LXIIl)"^^. 
b8 
(LXII) (LXIII ) 
2-Propanol on a lumina r educes s t e r o i d a l 3 , 6 - , 3 , 1 1 -
and 3 ,20 -d iones s e l e c t i v e l y a t 3 - p o s i t i o n s . 3 , 6 -D ioxo -
b a - c h o l e s t a n e (LXIV) a f f o r d s 3 -hyd roxycho le s t an -6 -one 
(LXV) when adsorbed on alumina su r face with propanol f o r 
^ ^ u 26 
twenty four hours 
^s '^i? 
(LXIV) (LXV) 
3p-51% 
3a-13% 
Oxidation of aniline (LXVI) to nitrobenzene (LXVII) 
occurs when ozone is passed through dry silica gel impre-
27 gnated with the aniline 
-> 
(LXVI) (LXVII) 
Alumina has been used at room temperature foi high yield 
dehydrosulfonation of some secondary cyc l i c , acycl ic and 
some primary sul fonate e s t e r s . For example, 10-pinnanyl-
t o s y l a t e (LXVIII) with alumina afforded ^-pinene (LXIX), 
( the product of a concerted 1 ,2-e l imina t ion) , some a-pinene 
(LXX), (the product of 1 ,3-el iminat ion) and comphene (LXXI) 
op 
suggested to be arising via a competing ionic process 
OTs 
(LXVII) (LXIX) (LXX) (LXXI) 
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29 Keinan and Mazur obtained cyclohexanone (LXXIII) from 
nitrocyclohexane (LXXII) adsorbed on ac t iva ted basic s i l i c a 
gel for for ty e ight hours . 
(LXXII) 
30 
(LXXIII) 
Regen and Koteel oxidized secondary alcohol (LXXIV) 
into ketone (LXXV) by the impregnation of oxidants like 
potassium permangnate on an inorganic solid support such 
as molecular sieve, silica gel and certain clays. 
. - - ^ 
H-OH 
(LXXIV) (LXXV) 
When 3p-hydroxycholest-4-ene (LXXVI) was t r e a t e d with 
f e r r i c chlor ide on a s i l i c a gel column gave c h o l e s t a - 3 , 5 -
diene (LXXVIl) in 905li y i e ld^^ . 
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CQHJ_7 
(LXXVI) (LXXVII) 
The same r e a g e n t , when wet, c o n v e r t s S^-hydroxy-S,6a-
e p o x y - 5 a - c h o l e s t a n e (LXXVIII) t o 3 |3-hydroxy-5a-choles tan-
5 , 6 p - d i o l (DCXIX)^-^. 
s^'^ i? 
(LXXVIII) 
-> 
(LXXIX) 
32 Nittala and Levie performed a reaction of withanolide 
D (LXXX) using sodium chloride adsorbed on silica gel and 
reported the isolation of chlorohydrin (LXXI) and quinone 
product (LXXXII) from the column. 
62 
,^ ^^ ==V^ "3 
(LXXX) (DCXXI) (LXXXII) 
An efficient cleavage of acetal (LXXXIII), ether 
(LXXXV) and ketal (LXXXVII) has been reported using ferric 
chloride adsorbed on silica gel, which gives (LXXXIV), 
,33 (LXXXVI) and (LXXXVIII) . But t h e c l eavage of k e t a l i s 
p r e f f e r e d over e t h e r as shown by (LXXXIX) which g i v e s (XC) 
as t h e product of s e l e c t i v e k e t a l c l e a v a g e when same c o n d i -
t i o n s a r e used. 
33 
6H5-P-NO2 
-^ 
. . v > * ' 
,0H 
OH 
753^ 
(LXXXIII) 
OTs 
22Jli 
(LXXXV) (LXXXVI) 
: 63 : 
97% 
(LXXXVII) (DCXXVIII) 
• ^ 
TrO. 
OH 
H 
855^  
(LXXXIX) Cxc) 
34 
Nishiguchi et al. reported the dehydration of alcohols 
catalysed by copper (II) sulphate adsorbed on silica gel. 
When hydroxyenone (XCI) is treated with silica gel supported 
with sulphates gives dieneone (XCII). Similar reaction was 
31 
earlier reported with ferric chloride 
==0 
-> 
(XCI) 
64 
Oxid a t i ve c l e a v a g e of ca rbon-ca rbon double bond of 
(XCIII) and (XCV) o c c u r s , t o g i v e (XCIV) and (XCVI) r e s -
p e c t i v e l y , by using s o l i d suppor ted potassium permanganate 
35 
on s i l i c a ge l 
• > 
CCXDH 
(XCIII) 
OAc 
-> 
(XCIV) 
OAc COOH 
COOH 
(XCV) (XCVI) 
Suarez and M a z z i e r i c a r r i e d out the d e h y d r a h a l o -
g e n a t i o n of v i c i n a l - a i h a l o a l k e n e s (XCVIl), (XCIX) over 
s i l i c a ge l a t 80°C i n dark and ob ta ined (XCVIIIa) , 
(XCVIIIb), (Ca) , (Cb) as t h e p r o d u c t s r e s p e c t i v e l y . 
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H CH^ 
I I ^ 
C>,H.-C - C-C,H. 
6 D I I 6 D 
Br Br 
(XCVII) 
H C^H^ 
\ / ^ ^ 
> c=c 
^6% CHjBr 
(XCVIIIa) 
C.H^ Br 6 D 
H CH^Pr 
\ / ' 
+ C=C 
^ \ 
(XCVIIIb) 
H Br 
+ C=C 
H H 
C.H.-C - C-C.H,- > 
6 5 j j 6 o 
Br Br 
(XCIX) (Ca) (Cb) 
37 
Corte and coworkers reported a convenient synthesis 
of ketene imine (CII) by dehydrocyanation of imidoyl cya-
nides (Cl) by passing in the gaseous phase (by evaporating 
in vacuo) over solid potassium tertiary butoxide at 110 C. 
CN 
I 
R'-CH2-C=N-CH2R > R'-CH=C=N-CH2R 
(CI) (CII) 
38 Shafiullah et al. reported that when 3p-substituted-
6-nitrocholest-5-ene (CIII) is allowed to stand over a basic 
66 
alumina column for 48 hours gives 6 -n i t rocholes ta -3 ,5-d iene 
(CIV) in q u a n t i t a t i v e y i e l d . 
^8^17 
" ^ 2 
(CIII) 
(C l l l a ) 
(Cl l lb ) 
(CIIIc) 
(Cl l ld ) 
R 
OH 
OAc 
OTs 
CI 
^ / ^ 
02 
(CIV) 
39 Deoxygenation of epoxide i s also reported to occur, 
when 3p-hydroxy-5,6a-oxidocholestane (LXXVIII) i s kept 
overnight on the column of s i l v e r n i t r a t e impregnated alurriina 
i t provides cho le s t e ro l (XXV). 
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(LXXVIII) (XXV) 
40 
Nish iguchi and Baugauchi r e p o r t e d t h a t m e t a l l i c 
n i t r a t e s such as C U C N O - ) ^ ^nd Zn(N02)2 suppor ted on s i l i c a 
g e l e f f i c i e n t l y c l e a v e d and oxid ized primary and secondary 
e t h e r s t o the c o r r e s p o n a i n g aldehydes and k e t o n e s . For 
example, benzyl methyl e t h e r (CV) g i v e s benzaldehyde (CVI) 
whi le benzyl c y c l o h e x y l e t h e r (CVII) g i v e s (CYl) and 
(LXXIII) as p r o d u c t s . I t i s a l s o sugges ted t h a t t h e 
r e a c t i o n i s a f r e e r a d i c a l e t h e r c l eavage by *N0 r a d i c a l 
ob ta ined from t h e n i t r a t e s . 
(CV) 
y^"3 CHO 
CHO 
(CVII) (CVI) (LXXIII) 
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Dehydra t ion of a l c o h o l s (CVI I I ) , (CIX) and (CX) t o 
a l k e n e s (CXI), (CXII) and (CXIII) r e s p e c t i v e l y have been 
s t u d i e d using i n o r g a n i c s u l p h a t e s on s i l i c a ge l 41 
(CVII I ) (CXI) 
CH3(CH2)3-CH-(CH2)3-CH3 > CH3(CH2)3CH=CH-(CH2)2-CH3 
OH 
(CIX) (CXII) 
"x^ 
-CH2-CH20H CH=CH 
(CX) 
42 
(CXII I ) 
Kura ta e t a l . r epo r t ed t h a t r e a c t i o n of ^ -p inene 
( L X I X ) wi th cer ium (IV) ammonium n i t r a t e and methanol 
adsorbed on s i l i c a g e l g ives m e t h y l - a - t e r p e n y l e t h e r 
(CXIV). 
69 
V 
CH^-C-0-CH-
CH3 
(LXIX) (CXIV) 
I s o m e r i z a t i o n of 3 , 5 , 5 - t r i m e t h y l c y c l o h e x - 2 - e n o n e (CXV) 
t o 3 , 5 , 5 - t r i m e t h y l c y c l o h e x - 3 - e n - l - o n e (CXVI) occur in 
. . , . ,43 
p resence of s i l i c a g e l 
(CXV) (CXVI) 
The r e a c t i o n of a-bromoketone (CXVII) wi th formylamine 
in the presence of s i l i c a ge l g i v e s good y i e l d of im idazo le 
(CXVIII) . The a z a l a c t o n e (CXIX) g i v e s (CXX) under t h e same 
c o n d i t i o n s 44 
O 
II 
^ I 
Br 
(CXVII) 
N NH 
CH. X"9 
(CXVIII) 
C6"5 
CH (CH ) -C=0 
3 2 4 
\ 
(CXIX) 
• ^ 
N 
H 
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NH 
^S"ii 
(cxx) 
Mixture of s i l i c a and alumina d e h y d r a t e s 1-butanol 
(CXXI) t o 1-butene which r e a d i l y i s o m e r i z e s t o c i s - and 
t r a n s - 2 - b u t e n e (CXXIIa) and (CXXIIb)"^^. 
CH3-CH2-CH2-CH2OH 
H 
C=C 
CH, 
H 
X \ CH, 
H 
CH, 
C=C 
,CH 
\ 
H 
(CXXI) (CXXIIa) (CXXIIb) 
46 Kropp e t d l . r e p o r t e d t h a t a d s o r p t i o n of 3 , 3 - d i -
methy l -1-Dutene (CXXIII) in butane s o l u t i o n over a c t i v a t e d 
s i l i c a g e l wi th t h i o n y l c h l o r i d e fo r four hours g i v e s 
3 - c h l o r o - 2 , 2 - d i m e t h y l b u t a n e (CXXIV) and 2 - c h l o r o - 2 , 3 -
d ime thy l -Du tane (CXXV). 
(CXXIII) (CXXIV) (CXXV) 
The treatment ofa-pinene (LXX) with silica gel under 
the same conditions readily affords a mixture of adducts 
(CXXVI) and (CXXVIl) 46 
(LXX) 
CI CI 
(CXXVI) (CXXVII) 
Sil ica gel assis ted the intramolecular Diels-Alder 
cyclization of l-(5,6-dihydro-5-oxo-2H-pyran-2-yl)-2-
methyl-3-[(thexyldimethy1 si lyl)oxyl]-4,6-octadiene 
(CXXVIII), in hexane or toluene at 100°C, to give octa-
hydro-4,8-dimethyl-7-[(thexyldimethylsilyl)oxyl]napththo-
(l,8-bc)pyran-3(2H,3aH)-one (CXXIX)"^ .^ 
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(CXXIX) R = Thx DMS 
(CXXVIII) 
Nitrooenzene (LXVIl) is obtained by treating benzene 
(CXXX) with a mixture of boric acid supported on silica 
gel and metal nitrate hydrated at 50-60 C for 3.5 hours 
-^ 
(CXXX) (LXVIl) 
^^iliCAAySimW 
The solid surface is becoming of interest due to some 
different results when compared with similar attempts in 
the solution chemistry. The earliest case reported is 
the conversion of oromohydrin to epoxide when passed through 
a column of alumina. Then onwards a number of reactions 
have been carried out successfully using a number of complex 
molecules and in a few cases advantage is reported. An 
32 important observation was made by Nittala and Leivie when 
they could isolate the plant product chlorinated withano-
lide. They proposed that it is the result of the reaction 
of sodium chloride present in the plants and supported the 
idea with the help of designed experiments. They performed 
the reaction of withanolide with sodium chloride when adsor-
bed on active silica gel and reported the formation of 
chlorohydrin, a product of epoxide ring opening with sodium 
chloride. 
74 
(LXXX) (UCXXI) (LXXXII) 
Our la i Jora tory has been engaged in the s y n t h e s i s of 
modif ied s t e r o i d s s p e c i a l l y where he te roa tom i s p r e s e n t . 
I t was thought of i n t e r e s t t o t r y such c o n d i t i o n r e a c t i o n s 
choosing e a s i l y a v a i l a b l e s t e r o i d a l s u b s t r a t e s . I t was 
a n t i c i p a t e d t h a t a compara t ive s tudy of t h e r e a c t i o n in 
s o l u t i o n phase and s o l i d s u r f a c e might g i v e i n t e r e s t i n g 
r e s u l t s . As a p r e l i m i n a r y experiment t h e e a s i l y a c c e s s i b l e 
epoxides 3 ^ - h y d r o x y - 5 , 6 a - e p o x y - 5 a - c h o l e s t a n e (LXXVIIl) and 
3p-chloro-5,6a-epoxy-5a-cholestane (CXXXI) were allowed to 
reaction with sodium chloride and ammonium acetate respec-
t i v e l y , ¥ihen adsorbed over activated s i l i c a g e l . Similar 
reactions under so lut ion phase using di f ferent so lvents 
were t r i e d . This chapter gives a brief account of the 
re su l t s obtained. I t i s pertinent to mention that the t e s t 
experiments indicate the difference in the r e s u l t s and also 
t h a t temperature i s an important f ac to r for the r e a c t i o n to 
take place. This needs generalization for a possible 
advantageous use of these conditions for similar con-
versions. 
CfiH 8"17 
(DCXVIII) (CXXXI) 
The products ootained have been characterized on the 
basis of elemental analysis, spectral properties and the 
mechanism for their formation is suggested. A few cases 
find support by comparison with authentic sample. 
Reaction of 
with sodium 
chlor ide 
36-hydroxy-5 
chlor ide 
(CXXXII). 3. 
on 
6-d 
,6a-epoxy-. 
s i l ie 
ioxo-
a a e l 
-5a-ch 
Da-cholestane (LXXVIII) 
: 3-Oxoc 
o les tane 
:ho les t -5 -en-6-v l 
(LXIV). 5-hvdro-
xy-3-oxo-5a-cholestane-6e-vl chloride (CXXXIII) ; 
The epoxide (LXXVIII) in absolute methanol was adsorbed 
over a powdered mixture of silica gel and NaCl (2:1), solvent 
was evapora ted and the dry r e s i d u e was heated at 100 C for 
twenty four hours (below t h i s t e m p e r a t u r e the r e a c t i o n does 
not t ake p l a c e ) . The product a f t e r d e s o r p t i o n and column 
chromatography over s i l i c a g e l gave t h r e e compounds wi th 
m.p. 130° , 167° and 202°C. 
^S^'IV ^8^17 
(LXXVIII) (CXXXII) 
CQH^J 
(CXXXIII) 
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Characterization of the compound, in.p» 130 as 3-oxocholest-
5-en-6-vl chloride (CXXXII) : 
The compound, m.p. 130 was analysed for C^-^H^JX:! 
(positive Beilstein test) which showed the incorporation of 
chlorine and loss of three hydrogens and an oxygen atom 
during the reaction. 
This Can be best accomodated if we consider epoxide 
ring opening with addition of HCl followed by loss of a 
water molecule and oxidation by removal of 2H (oxidation 
of alcohol to ketone). This leads to various possibilities 
such as CXXXII, CXXXIV-CXXXVI. 
(CXXXII) (CXXXIV) 
di 
(CXXXV) 
The i.r. spectrum of the compound showed bands at 1710, 
1600 and 800 cm , indicating the presence of a nonconju-
gated carbonyl group, double bond and a carbon chlorine bond. 
No other significant band was observed. On tMi-iisisis the 
structure (CXXXIV) could be discarded. 
AZAO 
'r 
,( 
Ace 
&iJ^ ^ 
'^ 
'!IIU (I-
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The n .m. r . spectrum showed, complex mult iplet centered 
at d 2 .0 , with no clear in teg ra t ion , and methyl protons at 
d 1.16, 0.76 and 0.68. The absence of any vinylic proton in 
the region d 5-6 easi ly discarded the pos s ib i l i t y of CXXXIV-
CXXXVI. This also suggested tha t the double bond present 
( i . r . band 1600) was t e t r a s u b s t i t u t e d and halogen i s vinyl ic 
in na tu re . These observations support the s t ructure (CXXXIl) 
which can account for the mul t ip le t centered at d 2.0 as 
asc r i the C-2, C-4 and C-7 methylene protons. 
On the bas i s of above spec t ra l da t a the compound, m.p. 
130 i s character ized as 3-oxocholest-5-en-6-yl chloride 
(CXXXII). The formation of the compound (CXXXIl) can be 
explained as f i r s t epoxy ring opening by chloride ion, f o l l -
owed by oxidation of hydroxy group a t C-3, hydrolysis and 
then dehydration as shown in Scheme-1. 
oxidation 
hydrolysis 
> 
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Identification of the compound with m.p. 167 as 3,6-dioxo-
5a-cholestane (LXIV) : 
The compound with m.p. 167 was analysed for C_^H^^O 
(Beilstein test negative). The i.r. spectrum of the com-
pound showed a broad band at 1710 cm , which could suggest 
the presence of two carbonyl groups. No other significant 
band was observed in the i.r. spectrum. 
The n.m.r. spectrum showed no peaks in the lower field 
region. A complex multiplet centered at d 2.3, observed 
as methylene envelop could be assigned to six methylene 
protons in (LXIV) at C-2, C-4 and C-7 which were a- to 
carbonyl groups. Other signals were observed at d 1.1, 
0.98, 0.85 and 0.72 for methyl protons. 
49 / By comparison with the authentic sample (ni.p., mixed 
m.p. and t.l.c.), the compound, m.p. 163 was identified as 
3,6-dioxo-5a-cholestane (LXIV). 
The formation of the product (LXIV) from (LXXVIII) under 
the reaction conditions can be explained according to 
Scheme-2. 
Scheme-2 
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Identification of the compound, m.p. 202° as 5-hvdroxv-
3-oxo"5a-cholestan-6S-vl chloride (CXXXIII) : 
The compound, m.p. 202 was analysed for C^-^H^O CI 
(positive Beilstein test). The i.r. spectrum of the 
compound showed a sharp band at 3390 cm" , indicating the 
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presence of t e r t i a r y hydroxyl group. Another band at 1710 
was assigned to a nonconjugated carbonyl group and a band 
at 760 cm for carbon chlorine bond. Absence of any band 
around 1600 cm suggested the absence of carbon-carbon 
double bond. This suggest tha t HCl i s added when the epoxide 
r ing i s opened and alongwith i t oxidation of 3-hydroxy group 
r e s u l t s in the formation of a cycl ic ketone as in CXXXIII. 
The n.m.r. spectrum of the compound showed a multiplet 
at d 4.18 in tegra t ing for one proton and could be assigned 
to equ i to r i a l proton a t C-6 (Wl/2 = 8Hz). A broadened 
s i n g l e t at d 3.35 i n t eg ra t i ng for s ing le proton could be 
assigned to hydroxy group. A s ing le t was observed at d 3.03 
for two protons could be assigned to C4-methylene protons 
in CXXXIII. A raul-ciplet at d 2.25 i s ascr ibable to 
C2-protons. Other s igna l s as s i n g l e t s were observed at 
d 1.17, 0.93, 0.85 and 0.67 (methyl p ro tons) . 
On the basis of aoove the compound with m.p. 202° can 
best be characterized as 5-hydroxy-3-oxo-5a-cholestane-6p-
y l chloride (CXXXIII). 
Reaction of 3B-chloro-5.6a-eDoxv-5cc-cholestane (CXXXI) with 
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ammonium a c e t a t e on s i l i c a gel ; 3B-Chloro-5-hvdroxv-5a-
c h o l e s t a n e - 6 B - v l a c e t a t e (CXXXVII) : 
The epoxide (CXXXI) in a b s o l u t e methanol was adsorbed 
over a powdered mixture of s i l i c a g e l and ammonium a c e t a t e 
( 2 : 1 ) , so lven t was evaporated and t h e dry res idue was heated 
a t 100°C f o r twenty four hours ( t h e r e a c t i o n does not take 
p l ace below 100 C ) . The product a f t e r desorp t ion and c h r o -
matography over s i l i c a g e l gave a pure s o l i d (CXXXVII) (m.p. 
144 ) along with some unreacted epoxide (CXXXI). 
CgHj_7 
(CXXXI) 
• ^ 
lAc 
(CXXXVII) 
KOH a lcohol 
(CXXXVIII) 
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Charac ter iza t ion of the compound, m.p. -'-"^ ^ as 3g-chloro-5-
hydroxy-5a-cholestane-6g-yl ace ta te (CXXXVIl) : 
The compound, m.p, 144 was analysed for ^209.^03^1 
(pos i t ive B e i l s t e i n t e s t ) which showed the incorporation of 
two carbon, t h r e e hydrogen and two oxygen atoms suggesting 
the presence of acetoxy function. I t s i . r . spectrum showed 
a sharp band at 3450 cm indica t ing the presence of t e r -
t i a ry a lcohol ic group. The bands at 1720 and 1250 cm" 
indicated the presence of acetate function (p-oriented) 
accounting for two carbon, three hydrogen and two oxygen 
atoms. Fur the r , a band (though small) at 760 cm supported 
the presence of carbon chlorine bond. 
50 On the oas is of the expected mechanism for the epoxy 
ring opening, the i . r . spectrum can best be ra t ional ized 
( t , -OH and p-or ien ted -OAc) by considering the structure 
as 3p-chloro-5-hydroxy-5a-cholestane-6p-yl acetate (CXXXVIl) 
The n .m.r . s p e c t r a l studies awaited can fur ther support the 
s t r u c t u r e . 
The formulat ion finds support from the fact that when 
(CXXXVIl) was t r e a t e d with methanolic KOH, gave the d io l 
(CXXXVIII), m.p. 123° (reported^^, 124-126°). 
;/3C^M^^2^^^ 
3S-Hvdroxv-5.6a-epoxv~5a-cholestane (LXXVIII) : 
Cholesterol (5 g) in chloroform was t rea ted with 
m-chloroperbenzoic acid ( l . l mole equiv.) and l e f t at 
0°C for twenty hours . The mixture was then wasnea with 
ice cooled sodium bicarbonate {b%), water, sodium t h i o -
sulphate solut ion and again with water. Removal of the 
solvent under reduced pressure and c r y s t a l l i z a t i o n from 
acetone gave the epoxide (DOCVIII) (3.2 gm), m.p. 141 
(reported^^, m.p. 142°C). 
Reaction of 36-hvdroxv-5.6a-epoxy-5a-cholestane (LXXVIll) 
with NaCl on s i l i c a gel ; 3-Oxocholest--5-en-6--vl chloride 
(CXXXII). 3.6-dioxo-5a-cholestane (LXIV). 5-hvdroxv-3-oxo-
5a-cholestane-66-vl chloride (CXXXIII) : 
52 The epoxide (LXXVIII) (500 mg) in absolute methanol 
(100 ml) was adsorbed over a mixture of s i l i c a gel and 
sodium chloride (75 gm, 2 :1 ) . The solvent was rerr.oved by 
a i r drying and the dry residue was heated at 10C°C for 
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twenty four h o u r s . The product was desorbed by e t h y l 
a c e t a t e and removal of the so lven t gave a r e s idue which 
was chromatographed over s i l i c a ge l (20 gm). E l u t i o n 
with a mixture of l i g h t petroleum : e t h e r (50:1) gave the 
compound which was c r y s t a l l i z e d from methanol to give 
CXXXII (100 mg), m.g. 130° with p o s i t i v e B e i l s t e i n t e s t . 
y max. 1710 (C=0), 1600 (C=C), 800 (C-Cl) cm""^. 
d 2 .0 (mc, 6H, complex m u l t i p l e t , C2-H2» CA-H^, CT-H^), 
1.16, 0 . 7 6 , 0 .68 (methyl p r o t o n s ) . 
Ana lys i s found : C, 7 7 . 4 0 ; H, 10.30 
C27H23OCI r e q u i r e s : C, 7 7 . 3 7 ; H, 10.34% 
F u r t h e r e l u t i o n with l i g h t pe t ro leum : e the r (7 :1 ) 
gave an o i l which was c r y s t a l l i z e d from methanol t o give 
LXIV, (100 mg), m.p. 167° ( r e p o r t e d ^ ^ , m.p. 168°C). 
y max. 1710 (C=0) cm"-'" 
d 2 .3 (mc, 7H, complex m u l t i p l e t , C^-H , C4-H , C5-H, 
C7-H2), 1 . 1 , 0 . 9 8 , 0 .85 and 0.72 (methyl p r o t o n s ) . 
Analys i s found : C, 80 .10 ; H, 11.10 
^ 7 ^ 4 4 ^ 2 r e q u i r e s : C, 80 .94 ; H, 11.07% 
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F u r t h e r e l u t i o n with t h e same so lven t system ( l : l ) 
gave another so l i d which was c r y s t a l l i z e d from methanol 
o 53 
t o afford CXXXIII (123 mg), m .p . 202 ( r epo r t ed , m.p. 
205°C) . 
V max. 3390 (OH), 1710 (C=0), 760 (C-Cl) cm""^. 
d 4 .18 (IH, m, Wl/2 = 8Hz, C6-aH), 3 .35 (IH, s, OH), 
2 .25 (2H, m, C4-H2), 1.17, 0 . 9 3 , 0 .85 and 0.67 
(methyl p r o t o n s ) . 
Ana lys i s found : C, 74 .20 ; H, 10.30 
^27^45°2^-'- ^®^^i^®^ • ^ ' 74 .19 ; H, 10.38% 
3e -Ch lo ro -5 ,6a -epoxy-5a~cho le s t ane (CXXXI) : 
As descr ibed in c h a p t e r - I . 
React ion of 3 S - c h l o r o - 5 . 6 a - e p o x v - 5 g - c h o l e s t a n e (CXXXI) 
with ammonium a c e t a t e on s i l i c a g e l ; 3B-Chloro-5~ 
hvdroxv-5a -cho les t ane -6B-v l a c e t a t e (CXXXVII) : 
The epoxide (CXXXI) (500 mg) in abso lu t e metnanol 
(100 ml) was adsorbed over a mix ture of s i l i c a ge l and 
ammonium a c e t a t e (75 gm, 2 : 1 ) . The so lven t was removed 
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by a i r drying and the dry residue was heated at 100 C for 
twenty four hours . The product was desorbed by ethyl 
ace t a t e and the res idue obtained on removal of solvent was 
chromatographed over s i l i c a gel (20 gm). Elution with the 
l i g h t petroleum : e ther (50:1) gave the s t a r t ing compound 
(CXXXI) (9b mg), m.p. 89° (reported^"^, m.p. 89-90°). 
Further e lu t ion with l igh t petroleum : ether (30:1) 
gave a solid which was c rys t a l l i z ed from acetone to furnish 
(CXXXVII) (300 mg), m.p. 144°C with pos i t ive Beils tein t e s t 
Vmax. 3450 (OH), 1720 (0-C-CH^), 1250 (p-ace ta te ) , 
0 
1020 (C-O-C), 760 (C-Cl) cm"-"-. 
Analysis found : C, 72 .31 ; H, 10.06 
C^^H^gO^Cl requi res : C, 72.27; H, 10.09% 
Preparat ion of authent ic sample 
3B-HYdroxy-5.6B-dibromo-5a--cholestane : 
To a solut ion of choles terol (14 g) in ether (lOC ml) 
was added bromine solut ion (5 ml Br^ dissolved in 100 ml 
g l a c i a l acet ic acid containing 2 gm of anhydrous sodium 
ace ta t e ) graauai ly with s t i r r i n g . The solution turned yellow 
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and promptly set to a s t i f f paste of dibrimide. The 
mixture was cooled and s t i r r ed with g la s s rod for five 
minutes to ensure complete c r y s t a l l i z a t i o n . The product 
was then f i l t e r e d under suction and washed with cold e ther -
ace t ic acid (3:7) mixture un t i l the f l i t e r a t e was completely 
co lou r l e s s . The white dibromide i s a i r dried (15 g) , m.p. 
113°C (reported^^, m.p. 112-113°C). 
5,6S-Dibromo-5a-cholestan-3-one : 
3p-Hydroxy-5,6p-dibromo-5a-cholestane (10 g) was sus-
pended in acetone (300 ml) in a t h r ee necked flask f i t t e d 
with a s t i r r e r and a dropping funne l . The suspension was 
s t i r r e d for f ive minutes and J o n e ' s reagent (15 ml) was 
then added dropwise from a dropping funnel in the course 
of 15 minutes. The temperature of the reaction mixture 
during oxidation was maintained between 0-5 C by external 
cool ing. After complete addi t ion , s t i r r i n g was continued 
for fu r ther 15 minutes and cold water was then added (200 
ml). The product thus obtained was f i l t e r e d and washed with 
water thoroughly under suction and a i r dried to give the 
dioromoketone (8 .5 g) , m.p. 74°C (reoor ted , m.p. 73-75°C). 
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2 £ , 5 , 6 p - T r i b r o m o - 5 a - c h o l e s t - 3 - o n e 
To a s o l u t i o n of 5,6p--clibromo-5a-cholestan-3-one (2 .2 g) 
in g l a c i a l a c e t i c acid (200 ml) was added bromine s o l u t i o n 
(2 .5 g Br^ in 33 ml a c e t i c ac id ) and a few drops of HBr. 
The mix ture was s t i r r e d at room t e m p e r a t u r e for one hour and 
then cold water was added. A whi te s o l i d was obtained which 
was f i l t e r e d under suc t i on and a i r d r i e d t o give the t r i b r o -
moketone ( 1 . 9 g ) , m.p. 100-102°C ( r e p o r t e d ^ ^ , m.p. 101-103°C) 
5 g - C h o l e s t a n e - 3 . 6 - d i o n e 
A s o l u t i o n of 2 2 , 5 , 6 P - 5 a - c h o l e s t a n - 3 - o n e (1 .6 g) i n 
e thano l (150 ml) was ref luxed wi th urea ( l g) for t h r e e 
hours . Af te r t h r e e hours , the a l c o h o l was evaporated under 
reduced p r e s s u r e and s o l i d mass was t aken in e t h e r . The 
e t n e r e a l l a y e r was washed with wa te r and dr ied over anhy-
drous sodium s u l p h a t e . After e v a p o r a t i o n of e the r , the 
so l id ob ta ined was chromatographed over s i l i c a g e l . E lu t ion 
with l i g h t pe t ro leum : e the r ( 2 : 1 ) provided 5 a - c h o l e s t a n e - 3 , 
o / 49 o 
6-d ione , m.p. 167 ( repor ted , 169 C ) . 
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